Participation in aflatoxin biosynthesis by a reductase enzyme encoded by vrdA gene outside the aflatoxin gene cluster.
Three reactions from hydroxyversicolorone to versicolorone, from versiconal hemiacetal acetate to versiconol acetate, and from versiconal to versiconol are involved in a metabolic grid in aflatoxin biosynthesis. This work demonstrated that the same reductase of Aspergillus parasiticus catalyzes the three reactions. The gene (named vrdA) encoding the reductase was cloned, and its sequence did not show homology to any regions in aflatoxin gene cluster. Its cDNA encoding a 38,566Da protein was separated by three introns in the genome. Deletion of the vrdA gene in A. parasiticus caused a significant decrease in enzyme activity, but did not affect aflatoxin productivity of the fungi. Although the vrdA gene was expressed in culture conditions conducive to aflatoxin production, it was expressed even in the aflR deletion mutant. These results suggest that the vrdA is not an aflatoxin biosynthesis gene, although it actually participates in aflatoxin biosynthesis in cells.